Caudal regression syndrome is a rare congenital malformation with varying degrees of early gestational developmental failure. It is also known as sacral agenesis or caudal dysplasia. The cause of this malformation is thought to be defects in neuralization around the 28th day of the gestational period. Although maternal uncontrolled diabetes, genetic predisposition and vascular hypoperfusion are the possible risk factors, actual pathogenesis is unclear. CRS is generally diagnosed at prenatal assessment, but also a varying number of newborns with some degree of anomaly may be presented. In our case, we diagnosed a caudal regression syndrome fetus early in the second trimester. Determination of the pathology early in the gestational age gives parents a chance for termination of pregnancy. Although diabetes mellitus is the major risk factor for CRS, as in our case, sporadic presentations may occur. So clinicians should consider CRS when CRL is shorter than expected and incomplete vertebral ossification is observed both in gray scala and 3D imaging ultrasonography. (J Turkish-German Gynecol Assoc 2011; 12: 186-8) 
Introduction
Caudal regression syndrome is a congenital malformation with varying degrees of early gestational developmental failure. It is also known as sacral agenesis or caudal dysplasia. These defects may include thoracic, lumbar, coccygeal vertebrae and lower extremities. The cause of this malformation is thought to be defects in neuralization around the 28th day of the gestational period (1) . This results in motor and sensory deficits of the lower extremities. Cardiac diseases, gastrointestinal disorders, neutral tube defects, and genitourinary malformations may accompany CRS (2) . Although uncontrolled maternal diabetes, genetic predisposition and vascular hypoperfusion are the possible risk factors, the actual pathogenesis is unclear (3) .CRS is generally diagnosed during prenatal assessment, but also a varying number of newborns with some degree of anomaly may be presented.
Although the number of pregnancies complicated with caudal regression syndrome is 0,1 to 0,25 per 10000 pregnancies, this ratio increases to 1% of pregnancies when complicated with diabetes mellitus (DM) (4). DM is a major risk factor for CRS. The fetuses of insulin dependent diabetic mothers have 200 to 400 times more risk for CRS compared to those of non diabetic mothers (3-6).
Case
A twenty-five year old patient of 16 weeks gravida I, parity was 0 referred to our clinic for vertebral anomaly. In the parental history of the fetus, the couple were infertile for 5 years and pregnancy was achieved by intracytoplasmic sperm injection. Also, the couple had rh incompatibility, the mother's blood being B Rh(-) and the father's 0 Rh(+). Except for these issues, the patient's history was unremarkable. Biochemical and hematological parameters were all within the normal range.
There was no family or patient history of diabetes mellitus. The patient was refered for full ultrasonographic examination with General Electric Voluson 730 Expert and Medison SA 9900 ultrasounds. Ultrasound examinations were carried out both by gray scala and 3D imaging and revealed that the cranium and upper extremities were normal. Vertebral progression was normal until the lower thoracic level, but after this level neither vertebra nor pelvic bone osssification was observed ( Figure 1 A-B) . Also, the lower extremities were shorter than expected according to the last menstural period and hips were flexed. Other organ system examinations were unremarkable. The amniotic fluid and placenta seemed normal for gestational age. The couple were informed about the fetus' sonographic findings and probable complications after birth. The couple decided to terminate the pregnancy. After provoked abortus, physical examination of the fetus revealed that the upper portion of the body was normal but the pelvis was atrophic and narrow, abdomen was distended, lower extremities were shorter and legs fully flexed like frog legs. Talipes equinovarus was seen in both feet (Figure 2 A-B) .
Discussion
CRS is a syndrome characterized by a series of lower vertebral anomalies that should be associated with pelvic bone deformity. Other than this, some anomalies of the lower limbs, NTD, gastrointestinal tract, genitourinary tract and cardiac organs may accompany the condition (7). In our case, the fetus was seen to have both vertebral, pelvic and lower limb deformities on physical examination. Although the exact mechanism for this syndrome has not been established, it was thought that there is a defect in the induction of the caudal elements of the embryo before the 28 th day of gestational period. The embryologic attack occurs at the midposterior axis of the mesoderm which causes absence of the progression of the mesoblastic caudal bud. Advances in the understanding of axial mesoderm patterning at early gestation reveal that one or more processes of primitive streak migration, primary or secondary neuralization, or differentiation are compromised (7, 8) . The relationship and interdependence of developing caudal nervous, spinal, hindgut, and mesonephric elements involved in the closure of the neural tube result in the development of neural, distal vertebral, anorectal, renal, and genital abnormalities that produce CRS. However, structures that are developmentally distant from these caudal elements, such as the brain, proximal spine, and spinal cord, are not generally involved in CRS (2) . Caudal regression syndrome is a rare disease and the true pathogenesis is unclear. Only 0.1 to 0.25 per 10,000 pregnancies have been complicated with CRS (4). Caudal regression syndrome is thought to occur in up to 1% of pregnancies in diabetic women. Up to 22% cases of CRS are associated with type 1 or type 2 diabetes mellitus in the mother. Insulin-dependent diabetic women are 200 to 400 times more likely to have a child with CRS than women without diabetes (3) (4) (5) (6) . For this reason, CRS is the most characteristic fetal abnormality of diabetic embryopathy (3). However, CRS has also occurred in nondiabetic women with confounding etiologic factors. Genetic factors have been proposed, but the lack of repetition of identical malformations in subsequent pregnancies does not support a genetic hypothesis (9) . Also, no apparent enhancement is seen in chromosomal abnormalities. Padmanabhan's experimental study showed the role of retinoic acid in producing CRS in the mouse fetus (10) . Retinoic acid, when given in different dosages to TO mouse fetuses, resulted in CRS in most of the survivors. In another study, exposure of pregnant mice to all-trans retinoic acid, at a time when the metanephros has yet to form, causes failure of kidney development along with caudal regression (11) . Drug-related etiology for extreme caudal agenesis in a human fetus has been suggested (12) . The mother had used minoxidil solution for hair loss 4 years prior to and during gestation. She also received trimethoprim-sulfamethoxazole during the first trimester for an upper respiratory problem. There was no history of maternal diabetes or familial genetic diseases. All of these studies and cases strongly suggest that various chemicas may play a teratogenic role in the genesis of CRS. In our case, neither diabetes mellitus nor various chemicals were detected. Blood glucose level was under the normal range. The only treatment used before conception was ovulation induction with gonadotrophins because of primary infertility. This suggests that sporadic cases must be kept in mind. Previously, it was thought that sirenomelia is the severe form of CRS but 1993 Twicker et al. (13) reported the differences of either clinical presentation or etiologic factors for both syndromes. Vascular steal mechanism is suspected for sirenomelia which results in severe ischemia of the caudal spinal segment. Apart from CRS, sirenomelia exhibits more severe caudal dysgenesis, fused lower limbs and renal agenesis that causes fatal progression with oligohydramnios and pulmonary hypoplasia. Our case is distinct from sirenomelia due to normal amniotic fluid volume, separate legs, normal number of lower extremity bones, and presence of normal appearing kidneys.
In conclusion, we described a case of early second trimester fetus with caudal regression syndrome without any known risk factor. Clinicians must keep in mind that CRS may be seen without any risk factors and a small CRL size or incomplete vertebral ossification may be the first signs of the syndrome. Early determination gives the opportunity for termination of pregnancy until we can prevent formation of the new cases by introducing the exact pathogenesis.
